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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by connputer. So the translation nnay not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]ln this invention, a high rigidity rubber composition and the rubber 
composition concerned are used. 

Therefore, processability and a moldability are improved and it is related with the pneumatic 
tire which aimed at the improvement of a weight saving and safety further. 

[0002] 

[Description of the Prior Art]ln order to take out the side rigidity of a pneumatic tire from the 
former, the rubber of the high rigidity called a bead apex, for example was arranged on the 
bead, but in order to raise rigidity, many carbon black was blended with this rubber, however, 
when carbon black is blended so much, the viscosity of an unvulcanized rubber rises, and at 
the time of tire curing, a rubber flow worsens and processability, a moldability, etc. not only 
worsen, but it is air ~ problems, like a ball arises were caused. 

[0003]Although mitigation of tire weight was called for from fuel efficiency-ization in recent 
years, in order to have attained the weight saving of the tire, with rigidity maintained, 
increasing carbon black more than former and dropping gauges, such as a bead apex, was 
only considered. However, the actual condition was that the problem that it becomes easy to 
make a defect inside the tire not only after worsening processing and a moldability but 
vulcanization for said reason making the quantity of carbon black increase more than former 
arises. 
[0004] 

[Problem(s) to be Solved by the lnvention]This invention solves said problem and an object of 
this invention is a weight saving of a tire, and to attain fuel efficiency-ization further. 
[0005] 
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[Means for Solving the Problenn]By using a rubber composition wliicli uses a nnasterbatch 
which carried out specific amount combination of the aramid staple fiber for crude rubber as a 
result of repeating research, in order to solve said problem, The rigidity of rubber not only 
rises, but processability, a moldability, and rubber flow nature improve and the endurance of a 
tire improves. It turned out that a sidewall can furthermore be begun by high rigidity-ization, the 
rigidity of a high rigidity rubber use member of a tire can be reduced, and a weight saving of a 
tire and also fuel efficiency-ization can be attained. 

[0006]Namely, a rubber composition in which a masterbatch which consists of natural-rubber- 
latex 100 weight section and 20 to aramid staple fiber 50 weight section was used for this 
invention (claim 1), The rubber composition according to claim 1 which consists of rubber 
composition 100 weight section and five to aramid staple fiber 10 weight section (claim 2), A 
pneumatic tire which uses the rubber composition according to claim 1 for a bead apex (claim 
3), A pneumatic tire which uses the rubber composition according to claim 1 for a sidewall 
(claim 4), It is related with a pneumatic tire (claim 5) which uses the rubber composition 
according to claim 1 for a sidewall inner surface, and a pneumatic tire (claim 6) which uses a 
rubber composition of claim 1 for a under tread. 
[0007] 

[Embodiment of the lnvention]The rubber composition of this invention is a rubber composition 
which uses the masterbatch which consists of natural-rubber-latex 100 weight section and 20 
to aramid staple fiber 50 weight section. 

[0008]ln this invention, the masterbatch which consists of natural rubber latex and an aramid 
staple fiber is used. When not using a masterbatch, distribution of an aramid staple fiber 
worsens, intensity etc. fall, and the performance of the purpose is no longer obtained. 
[0009]By using natural rubber latex, the rubber composition excellent in cut-proof nature, 
febrility-proof, rolling resistance, etc. can be obtained [ rather than ] using styrene butadiene 
rubber etc. By using an aramid staple fiber, using carbon black etc. which are the usual 
reinforcing agents, rigidity is high and the rubber composition excellent in processability, a 
moldability, etc. can be obtained [ rather than ]. 

[0010]As for the aramid staple fiber used by this invention, it is preferred that a diameter is 0.5- 
1000 micrometers. When intensity is weak, and rigidity does not come out the case below 0.5 
micrometer but it surpasses 1000 micrometers, there is a tendency for intensity to be too 
strong and for rigidity to stick out too far. On the other hand, as for length, it is preferred that it 
is 0.001-10 mm. When distribution worsens and it surpasses 10 mm the case below 0.001 
mm, the tendency for textiles to break is during kneading. 

[001 1]The masterbatch used by this invention needs to consist of 20 to aramid staple fiber 50 
weight section to natural-rubber-latex 100 weight section. When in the case of less than 20 
weight sections seldom contributing to a rigid rise but surpassing 50 weight sections, there is a 
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tendency for distribution of textiles to worsen. 

[0012]Tlie masterbatch which consists of natural rubber latex and an arannid staple fiber can 
be manufactured by removing water, after throwing in an aramid staple fiber in natural rubber 
latex, making it stir and making it distribute. 

[0013]Such a masterbatch is used, a rubber composition etc. are blended further, and the 
rubber composition of this invention is obtained. 

[0014]As a rubber composition, crude rubber (NR) and a diene system synthetic rubber are 
raised. As an example of a diene system synthetic rubber, a styrene butadiene rubber (SBR), 
polybutadiene rubber (BR), polyisoprene rubber (IR), ethylene propylene diene rubber 
(EPDM), chloroprene rubber (CR), an acrylonitrile butadiene rubber (NBR), etc. are raised - 
one kind - or two kinds can be mixed and it can use. 

[0015]As for the obtained rubber composition, it is preferred to consist of rubber composition 
100 weight section and five to aramid staple fiber 10 weight section. When there is no effect of 
raising the rigidity of rubber not much in the case of less than five weight sections and it 
surpasses ten weight sections, there is a tendency for the elongation of vulcanized gum to be 
lost extremely. 

[0016]ln the rubber composition of this invention, carbon black can be added further. As an 
example of carbon black, although HAF, ISAF, SAP, etc. are raised, for example, it is not 
limited in particular. As for the addition of carbon black, it is preferred that it is 60 to 30 weight 
section to said rubber composition 100 weight section. When in the case of less than 30 weight 
sections rigidity (10 or less phr of aramid staple fibers) does not fully come out for using rubber 
with elongation but it surpasses 60 weight sections only with an aramid staple fiber, Mooney 
viscosity goes up and there is a tendency for processability to worsen. 
[0017]the quantity by which normal use is carried out to the rubber composition of this 
invention if needed in the ingredient generally used for manufacture of the rubber composition 
for tire treads, and an additive agent in addition to a rubber composition and an aramid staple 
fiber -- combination and addition of can be done, as the example of said ingredient and an 
additive agent - process oil (paraffin series process oil.) naphthene system process oil, 
aromatic system process oil, and a vulcanizing agent (sulfur.) rubber accelerators (a 
GUAJININ system.), such as a sulfur chloride compound and an organic sulfur compound An 
aldehyde amine system, an aldehyde ammonia system, a thiazole system, A sulfonamide 
system, a thiourea system, a thiuram system, a dithiocarbamate system, cross linking agents 
(an organic peroxide compound.), such as a compound of a ZANDETO system Radical 
generators, such as an azo compound, an oxime compound, a nitroso compound. Reinforcing 
agents, such as polyamine compound (high styrene resin, phenol-formaldehyde resin, etc.), an 
antioxidant thru/or an antiaging agent (amine derivatives, such as a diphenylamine series and 
a p-phenylene diamine system,.) The bulking agent of others, such as waxes, such as a 
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quinoline derivative, liydroquinone derivatives, mono- phenols, dipiienol, Tliiobis plienols, 
liindered plienols, and ptiosphorous acid ester species, stearic acid, a zinc oxide, a softener, 
and silica, a plasticizer, etc. are raised. Tlie connbination drug used if needed in tlie usual 
rubber industry, such as a bulking agent, a coupling agent, a softener, an antiaging agent, a 
vulcanizing agent, a rubber accelerator, and a vulcanization supplennent accelerator, can be 
blended suitably. 

[0018]The rubber composition of this invention can be used for the bead apex of a pneumatic 
tire, a sidewall, a sidewall inner surface, or a under tread. 

[0019]lt is used for the bead core upper part, and after vulcanization fixes a case and serves 
as a bead apex with a part of bead part which has the work holding fitting with a wheel. In 
order to hold endurance, the characteristics, such as high hardness and high rigidity, are 
required. 

[0020]With a sidewall, it is installed in the lateral portion of a tire, and like a bead apex, the 
transverse stiffness of a tire is boiled and is at the same time it serves to protect a case from a 
trauma. 

[0021]Since there is work which fixes a motion of a tread like a breaker and raises driving 
stability at the same time it prevents an external crack advancing into a breaker between tread 
rubber and a breaker, high rigidity is required as a under tread. 
[0022] 

[Example]Next, although the physical properties of the high rigidity rubber composition of this 
invention are expressed based on an example, this invention is not limited only to these. 
[0023]The raw material and valuation method which are used by the example and a 
comparative example are packed into below, and are shown. 

Carbon black : the product made from Showa KYAPOTTO, Japanese iris rack N330 crude 
rubber (NR) : RSS3 masterbatch : The Du Pont-Toray make, 6F722 natural rubber latex (70 % 
of the weight), Kevlar (30 % of the weight) 

Tackifier : the Maruzen Petrochemical Co., Ltd. make, mull KARETTSU T100A antiaging 
agent : NOKURAKKU 6C (N-(1,3-dimethylbutyl)-N'-phenyl-p-Feni range amine) made from 
Ouchi Shinko Chemical Industry 

Flower of zinc : the product made from Mitsui Mining & Smelting Industry, zinc oxide stearic 
acid : The Nippon Oil & Fats Co., Ltd. make, stearic acid rubber accelerator : The Ouchi 
Shinko Chemical make, Nocceler NS (N-ter t-butyl-2-benzothiazolylsulfenamide), Nocceler H 
(hexamethylenetetramine) 

Retarder : the product made from FUREKISHISU, PVI vulcanizing agent : The product made 
from the Tsurumi chemical industry, powder sulfur[0024]Mooney viscosity (ML^^^, 100 **) 

After preheating at 130 ** for 1 minute in accordance with the measuring method of the 
Mooney viscosity provided in JIS K6300, it measured for 4 minutes and displayed as Mooney 
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viscosity (IVIL^^^, 130 **) of rubber. 

[0025]lt measured based on tensile strength JIS K6251, and 100% of nnodulus sliowed. It 
beconnes high rigidity, so that the numerical value of stress (Ml 00 (MPa)) is large at the time of 
100% extension. Tb (MPa) expresses breaking strength and Eb (%) expresses elongation. 
[0026]The tread hardness (Hs) of the hardness new tire was measured with the JIS-A 
hardness scale at 25 **. 

[0027]The rolling-resistance stand upper drum testing machine was used, and it measured at 
80 km/h in internal pressure 700kPa, load 24.52kN, and speed. The comparative example was 
made into the standard 100 and the value of the example was expressed as the index. Rolling 
resistance is small and the one where an index is smaller shows things. 
[0028]A 10-t track called the G of driving stability ISUZU was equipped with the tire, and the 
driving stability induction examination was carried out. The comparative example was made 
into the standard 100 and the value of the example was expressed as the index. It is shown 
that it is so good that an index is large. 

[0029]The thing excluding sulfur and a rubber accelerator from the basic combination shown in 
the one to Examples 1-3 and comparative example 3 table 1 was kneaded for 3 minutes at 
about 120-140 ** with the Banbury mixer. Sulfur and a rubber accelerator are added to the 
obtained rubber composition after it, and about 80 ** was scoured for 4 minutes with a biaxial 
open roll. The Mooney viscosity of the obtained unvulcanized compounded rubber was 
measured. 

[0030]The bead apex, the sidewall, and the under tread were extruded using the obtained 
rubber composition, respectively, it vulcanized on 150 ** and the conditions for 30 minutes 
using it, and the tire was manufactured. 

[0031 ]The rubber of the obtained tire was cut and tensile strength and hardness were 
measured. A result is shown in Table 1. 
[0032] 
[Table 1] 
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^ 1 



No. 




itmm2 


g^S^Jl 


mmm2 


mmm3 


tmm 








100 


93 


88. 3 


83. 7 


79 


72 




6F722 






10 


16. 7 


23. 3 


30 


40 








{3} 


(5) 


(7) 


(9) 


(12) 




HAF N330 




70 


50 


50 


50 


50 


50 




■?yP:«iVS'5'T100A 


15 


15 


15 


15 


15 


15 


m 






4 


4 


4 


4 


4 


4 


m 






2 


2 


2 


2 


2 


2 




Acc. NS 




2 
1 


2 

1 


2 
1 


2 
1 


2 
1 


3 
1 








4 


4 


4 


4 


4 


4 




Acc. H 




1 


1 


1 


1 


1 


1 








64. 8 


52. 5 


36. 3 


34. 7 


32. 6 


30. 1 




(i3ot;) 




14- 09 


16. 2 


20. 09 


21. 4 


20. 85 


21. 2 






MlOO(MPa) 


9. 94 


10. 3 


11. 8 


13. 71 


15. 5 








Tb(MPa) 


19. 8 


17. 8 


17. 2 


16. 8 


16. 62 


15. 9 






Eb(%) 
Hs 


250 
92 


2S0 
92 


230 
93 


199 
93 


123 
94 


35 
95 



[0033]The high rigidity rubber by high restoration of comparative example 1 carbon black of a 
table is shown. On the other hand, when Kevlar is blended, it turns out that Mooney viscosity 
falls and processability, a moldability, and flow nature improve. When five or more weight 
sections of Kevlar were put in especially, it turned out that it falls greatly. It turns out that M100 
will improve and it will become high rigidity rubber from the physical properties of vulcanizate 
more if five or more weight sections of Kevlar are put in too, and reduction of gage thickness 
can be aimed at. However, when Kevlar was put in up to 12 weight sections, it turned out that 
it is extended, and (Eb) falls extremely and cannot use it as a tire component. 
[0034]As Example 4 and comparative example 4 sidewall (SW) combination, the tire was 
made as an experiment by combination of the comparative example 4 and Example 4 which 
are shown in Table 2. Tire sizes were performed by 11R22.514P. The gauge of the sidewall at 
that time was made thin in Example 4. Tire weight became light by that and rolling resistance 
fell. The direction of Example 4 is high rigidity and driving stability also improved. 
[0035] 
[Table 2] 
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^ 2 



No. 








NR 


5 0 


3 3.7 




BR 


5 0 


5 0 




N3 3 0 


5 0 


3 5 


U 


6 F 7 2 2 




2 3. 3 






5 


5 




SP 1 0 6 8 


3 


3 


s 








5 




3 


3 






2 


2 




ZnO 


3 


3 




mn 


1. 5 


1 . 5 




Ac c. NS 


2 


2 




SW'^^-v' (mm) 


5 


3 


tt 


(kg) 


5 2 


50. 5 


a 




1 0 0 


9 8 






1 0 0 


1 0 2 



[0036]As Example 5 and comparative example 5 bead-apex (B. Apex) combination, the tire 
was made as an experiment by combination of the comparative example 5 and Example 5. 
Tire sizes were performed by 11R22.514P. The height of the bead apex at that time was made 
low in Example 5. Tire weight became light by that and rolling resistance fell. The direction of 
Example 5 is high rigidity and driving stability also improved. 
[0037] 
[Table 3] 
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IS 3 



No. 




m&m5 




NR 


1 0 0 


8 3.7 




N3 3 0 


8 0 


6 0 




6 F 7 2 2 




2 3. 3 
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1 0 
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1 


1 
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2 
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3 


3 
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3 


3 
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2 


2 
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0. 3 
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If 


B. Ape xiSS^ (mm) 


7 5 


5 5 




if-i^mM (kg) 


5 2 


5 1 






1 0 0 


98. 5 






1 0 0 


106 



[0038]As Example 6 and comparative example 6 tread base combination, the tire was made as 
an experiment by combination of the comparative example 6 and Example 6. Tire sizes were 
performed by 11R22.514P. The gauge of the tread base at that time was made the same. By 
that, although tire weight was the same and rolling resistance was also the same, the way of 
Example 6 is high rigidity and driving stability improved splendidly. 
[0039] 
[Table 4] 
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No. 








NR 


1 0 0 


8 3. 7 
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N3 3 0 


5 0 


3 5 




6 F 7 2 2 




2 3.3 
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3 


i 




2 


2 












ZnO 


3 


3 






1. 5 


1. 5 




Ac c. NS 


2 


2 


w 


d-'-i^ (mm) 


5 


5 




^'^■VM (kg) 


5 2 


5 2 






10 0 


1 0 0 






10 0 


1 1 2 



[0040] 

[Effect of the lnvention]High rigidity rubber is used in tliis invention. 

Tlierefore, processability and a nnoldability are innproved and tlie pneunnatic tire wliicli ainned at 
tlie improvennent of a weiglit saving and safety furtlier is obtained. 



[Translation done.] 
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mmi,z-mzmmii^m\ mMmi'mizmtxm ]y-:^-co^\^f3zf3^-ti^ yi-zz-n'^i-m^-r^ 
^mm^tiim. m^^- mmtiibf/'X^i. mKix< iyym<tmic. -/h--/!-ymmzh 

gsMMfrPhLTii. tztmr^^^t-t/i- 30 \yyYm^mi^ix. mm'^i'i^v^^mhm^■m 

^mm^rx2^x:^-i!V) , mm (-f^^. s [0022] 

ry^-TS, ^Tv-;i.s. x)vys.yr\ FS. f- S^xl-ti^-cmv^. 

^rss^, ^-^'yh.ik. i^i-y^f])V)-^y-y^. ^y=f [0023] t^a. •mm\. iwmxmi-fhwmni. 

-F^i?)^t^^t') . mmm {-^w^-y^^^A Fit* jsmmim^m\zt. )z^xir^-t. 

^-if^yy-y-yy :Kfn^^;K-/F (ft) > h •/ ^' N 3 3 0 

(NR) : RSS3 

-^Xr^-vS'-y-f : ^UrJL^ty (1*) 6 F 7 2 2 

^Md'A^r-y^'X (7 0ma%) . ^7"^- (3 0SS%) 
fi!i«#4^J : im^mm {mm. -^JVt ^ -y 7T l O o a 

^mm ■.±mmiY,^JM{mm<^y':^y'y':^bc 

(N- (1, 3-'J}ii-}vyi-}V) -N' -y 3L=.}V-v-y s.=.vy'J 
T^y) 

mm : {mm. mims^ 

x^TU yfg : H*« (») x^TU ym 

MWimm ■ ±rtfrwt^ {m) yy^^-ns (N-t e r 

t-7'^;k-2-'^yy'-fTVU;kX;k7a:yTS F) . y^^'-fey-H ( 
'vdf-tfyf-kyT^F^sy) 
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5 

[0 0 24] (MLi+4, 10 0°C) 

J I S K 6 3 0 0 l,Z&lsbWzJ^~-~^^^com&m 

(MLui. 13 or) tlx 

[0 0 2 5] ^\im& 

J I S K 6 2 5 1 LTiiTE L , 1 0 0 %ff)^'J 
:xyXX'^Ltz. 1 0 OXWW^JBti (M 1 0 0 (MP 

a) ) mm^^^^^mmmz^sh . ^is, Tb 
(MP a) {±. m¥ms.i. Eb (%) {±. iwim. 

[0026] 

ifp°p^-<^c^M^>yKSa (Hs) ^2 5°CT'JIS- 
[0 0 2 7] K^i^^ffitn: 

^±K7i.ftt:,t«^ffifflL, ^UTOOkPa, mS2 

4 . 5 2 k N , 0 k m/hx-wm. Lfz, m.mi 

[0 0 2S]Ji«SS'ti 



(4) #^2 0 0 1-1 640 5 2 

6 

yv^'^xm. PVI 

*^XXffy^:fft\^o lQ)VyV'7-/'?i,z^^^tmm 

oofct. ^xmmm<r)m.^^^^Ltz. mm.t^±%\-^ 

UEMl-X'hh^b^^-f. 

[0029] mmm i-'3hkmmm is 
m 1 iz^-fM^^Wi^PhWim. MWdimwii: ^tz h (n 

2rA>A-|J-S^-9--tj; 2 0—14 0°CT'3^^ 

10 mmi^Ltz. ^coco-lb. n^tifz^'^mm^z. s 
ii\mimmiMtx2m^-ry^-)i'Xt}8 o 

[0030] ^f ^>^lfc:fAi|Mli&fflV^T. h'-h"x- 
ixfftmLT. ^-^xSrfflV^Tl 5 0T:, 3 0^^^^ftT' 

[0 0 3 1 ] #*^ii/-^^^^^33'i.*r«L. 3mm 
^tm^m^Lfz. mMmi^z^t. 

20 [0032] 
[ISI] 



No. 




ikm\2 




mmi2 












100 


93 




83. 7 


79 


72 




6F722 






10 


16. 7 


23. 3 


30 


40 








<3) 


(5) 


(7) 


C9) 


(12) 




HAF N330 




70 


50 


50 


50 


50 


50 






15 


15 


15 


15 


15 


15 


i 






4 


4 


4 


4 


4 










2 


2 


2 


2 


2 


2 




Acc. NS 




2 


2 


2 


2 


2 


3 








1 




1 


1 




1 








4 




4 


4 








Acc. H 




1 




1 






1 






ML,+4 


64. 8 


52. 5 


36. 3 


34. 7 


32. 6 


30. 1 


fp 




T10(«-) 


14- 09 


16. 2 


20. 09 


21. 4 


20. 85 


21. 2 






MlOO(MPa) 


9. 94 


10. 3 


11. 8 


13. 71 


15. 5 








Tb(MPa) 


19. 8 


17. 8 


17. 2 


16. 8 


16. 62 


15. 9 






Eb(%3 


250 


250 


230 


199 


123 


35 






Hs 


92 


92 


93 


93 


94 


95 
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1 0 0 m±Li. 'osnm^j^ t ^ o , y-i^moim 

t X'Xfi^ t.iW (Eh) *^SJiti£T L. ^A^m 

[0034] ^mmAim/mmA 

( sw) E-^t Lx. mit.z^^'timm 



5) ^^2 0 0 1-1 640 5 2 

8 

*{i:llR22. 5 14PTff-3^:, ^cOSfCD-tf-f H-^^i- 
SI]!fSM4'Cf±ji< Lit, ^-WittJ: 

fz. mmHmmm'&.xm . mmmt%,\P\±.L 

tz. 

[0035] 
[|g2] 



No. 








NR 


5 0 


3 3.7 




BR 


5 0 


5 0 




N3 3 0 


5 0 


3 5 




6F7 2 2 




23. 3 






5 


5 




SPl 068 


3 


3 


i 










*S56C 


3 


3 


5 




2 


2 




ZnO 


3 


3 






1. 5 


1. 5 




Ac c. NS 


2 


2 


If 


SWy-v' (mm) 


5 


3 




^f-^Sfi (kg) 


5 2 


5 0. 5 






1 0 0 


9 8 














1 0 0 


1 0 2 



[0 0 3 6] mm.m5:BXxfm.m5 i^mzx d ^-^ ^sfi^^'iK^ro , m^^o&mm&TLtz, 

t- l^X-'^^y ^ X ( B . Apex) lE^t LT. Jt^ tfz. WMm 5 (7)^*ifti!lftT-J) 0 , mm'&^h\^}L 

m5bmmm5mi-^X'^A^^m^Ltz. ^^^^a Ltz. 

X{j:llR2 2. 5 14PTff-5!t„ ^«oe<50f-Hx [0 0 37] 

~^-;9xam^\i. mm\5x\m<Lfz. ^cozt^ [^3] 
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^112 0 0 1-1 640 5 2 



9 






1 0 




m 


3 




No. 








NR 


1 0 0 


8 3.7 




N 3 3 0 


8 0 


6 0 


m 


6 F 7 2 2 




2 3. 3 




S P 1 0 6 8 


1 0 


1 0 




1 


1 


a 




2 


2 


ft 








B 


Z nO 


3 


3 






3 


3 




Ac c. NS 


2 


2 




PV I 


0. 3 


0. 3 


m 


B. Ap e xSSc? (mm) 


7 5 


5 5 


m 


iS'-l'-lrMI (kg) 


5 2 


5 1 






1 0 0 


98. 5 






1 0 0 


1 0 6 



[00 38] mmmetixx/ttmie 



[0039] 
[|g4] 



No. 




^J&M6 




NR 


100 


8 3.7 




N3 3 0 


5 0 


3 5 




6F7 2 2 




2 3.3 






3 


3 


i 




2 


2 


!! 


ZnO 


3 


3 






1. 5 


1. 5 




Ac c. NS 


2 


2 




f—'J (mm) 


5 


5 




^'^'-VSa (kg) 


5 2 


5 2 






1 0 0 


1 0 0 














100 


112 



[0040] 
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(7) #112 0 0 1-1 640 5 2 

a2mm^ JX^ |IJ^ F^'-A(##) 4F070 MOS AC90 AD02 FAOS FBOS 
^mm^'F^'^^m&i^^ 3 T B 6 # 9 4JOO2 ACOH CL062 FA042 FD012 

ffiSrfAI^Wse^art GNOl 
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